Use of the human elongation factor 1 alpha promoter as a versatile and efficient expression system.
We have characterized the promoter region of the human elongation factor 1 alpha-encoding gene (EF-1 alpha) and developed a versatile expression system which has a wide host range and a high efficiency of gene expression. To identify the promoter region of the EF-1 alpha gene necessary for efficient gene expression, we constructed four pEF-CAT plasmids that have the bacterial cat gene fused to four different sites of the human EF-1 alpha gene: (i) ligated to the end of the TATA box (pEF220-CAT); (ii) ligated in exon 1 (pEF204-CAT and pEF233-CAT), and (iii) ligated in exon 2 (pEF321-CAT). All the pEF-CAT plasmids were highly expressed in all the cell types tested, including fibroblasts and lymphoid cells. Plasmid pEF321-CAT, which contains the first exon and the first intron, gave the highest level of cat expression. Plasmids pEF204- and pEF233-CAT, which contain part of the first exon but do not contain the first intron, were less efficient in cat expression than was pEF321-CAT. Plasmid pEF220-CAT, which lacks both the first exon and the first intron, was the least efficient. Plasmid pEF321-CAT was several- to 100-fold more efficient in cat expression than plasmid pSV2-CAT depending on the recipient cell types. The promoter of pEF321 plasmid also directed the stable expression of the bacterial neo gene more efficiently than the promoter of the simian virus 40 (SV40) early gene or the long terminal repeat of Rous sarcoma virus. Using this system, the SV40 early gene and the cDNA encoding human CD4 were also expressed efficiently.